For the microaccelerometer, strong axial response and weak cross-axial one are always expected. This paper presents a general analysis about transverse sensitivity of the microaccelerometer. The analysis model is developed, where the influence of response stiffness and damping in different axes, as well as symmetrical decline angles of 3 degrees of freedom system is considered. Moreover, multi-freedom vibration equations based on the analysis model are established. And the equations are solved on condition that damping force is ignored. Finally, the theoretical analysis about transverse sensitivity is accomplished, and some effective methods, which are beneficial to reduce cross disturbance, are provided.
Introduction
For the microaccelerometer, there should be no output if the input acceleration is along the cross axis. In fact, however, the output created by forces induced in orthogonal axis is not equal to zero. This phenomena is called cross coupling, which is measured by transverse sensitivity [1] [2] [3] .
In this paper, the analysis model for cross disturbance of the microaccelerometer is developed, where the influence of response stiffness and damping in different axes, as well as symmetrical decline angles of 3 degrees of freedom system is considered. Moreover, multi-freedom vibration equations based on the analysis model are established. And the equations are solved on condition that damping force is ignored. Finally, the theoretical analysis about transverse sensitivity is accomplished, and some effective methods, which are beneficial to reduce cross disturbance, are provided.
Transverse Sensitivity
Transverse sensitivity is the ratio of the output caused by acceleration perpendicular to the main sensitivity axis divided by the basic sensitivity in the main direction. It is an important characteristic of the microaccelerometer, and is primarily caused by two factors [4] [5] [6] . One is from the inherent microstructure, which may be eliminated by adopting the appropriate working principle and optimizing the design parameters. The other is from inaccuracies in fabrication process, package orientation and misalignment, which is only to be reduced as possible as we can.
For example, x-axis accelerometer, due to inevitability of errors in fabrication and misalignments, the applied acceleration can be expressed as acceleration along the x-axis and accelerations perpendicular to the main sensitivity axis, denoted as , , Disturbance and coupling from different axes have important influences on the performance of the microaccelerometer. So strong axial response and weak crossaxial one are always expected. And the transverse sensitivity is always expected to small enough, even close to zero.
, the microstructure of the accelerometer can e represented as a mass-spring-damper system. Figure 1 
Analysis of Transverse Sensitivity

Model
In most cases b shows the mechanical model of the microaccelerometer with a single x-degree of freedom. In perfect condition, elastic deformation of the spring induced by the inertial force is always along the x-axis no matter where acceleration signal is from. In fact, however, the phenomenon of cross coupling exists inevitably. On the one hand, the elastic deformation of the equivalent spring occurs not only in primary x-axis but also in orthogonal y-axis and z-axis, and on the other hand, the displacement of the microstructure under acceleration x a  is not always along the primary x-axis, which may be at an angle with the ideal sensitive axis [7] . are not along the pr r Figure 3 shows the other model of the microaccelerometer, where the spring and the damper imary axis but that at an angle with the corresponding ideal axis. For example, x-degree of freedom system, as illustrated in Figure 3 ze the influence of cross disturbance, the ulti-freedom vibration equations based on the abovecline angles of z-de ms respectively, as own in Figu  ) and (c). So the model in Figure 3 is the analysis model of cross disturbance resulted from the sy
Solution
In order to analy m mentioned models should be established.
Here sinusoidal signal is considered. 
where w x , w y , w z are the displacements o along the x, y and z-direction respectively.
f proof mass three orthogonal axes. K xy , K yz , K xz are the coupling stiffness of equivalent spring K x , which reflect responsibility of spring K x in three coupling orthogonal axes. And B xx , B yy , B zz are the self-damping of equivalent coefficient B x , which reflect the damping effect of B x in three orthogonal axes. B xy , B yz , B xz are the coupling damping of equivalent three coupling orthogonal axes.
Substituting Equation (3) into Equation (4), we get the system of three linear equations in three variables 
Usually, there are three ponderances of vector acceleration, denoted as , , 
Likewise, the amplitudes responded to acceleration signal t sin , sin 
